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ABSTRACT 
Objectives: The topic of this work is health research evaluation in-
cluding basic and clinical medical research, as well as healthcare re-
search. The main objects are to explore possible approaches for valuing 
research in economic terms and to prepare an analytical model for 
evaluation of health research using the Swedish context. The study also 
aims to identify potential effects and their significance, and to provide a 
basis for discussions about the effects of research investments. 

Methods: The study has reviewed ten articles indicating positive ef-
fects, in the form of improved health and economic growth. The study 
also developed a model applied to Swedish health research. 

Results: The review indicates that positive effects, in the form of im-
proved health and economic growth, have a value that greatly exceeds 
the costs of the research investments. The tentative model applied to 
Swedish health research also indicates predominantly positive returns, 
but in a lower range than the review would imply. Methodological 
problems, however, entail major uncertainty in the cited results. 

Conclusions: Accurate determination of the economic value of re-
search would require significantly better basic data and better knowl-
edge of relationships between research, implementation of new knowl-
edge, and health effects. Information in support of decisions about 
future allocation of research resources is preferably produced by a 
combination of general analyses and strategically selected case studies. 

Keywords: Medical research, Policy-making, Social impact, Innovation. 
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INTRODUCTION 
The issue of increased healthcare demands is 

well known in connection with the demographic 
transitions of health problems such as from 
younger to older generations and from commu-
nicable to non-communicable diseases. Health-
care system is burdened by a rise in infectious, 
lifestyle and chronic degenerative diseases with 
elevated threats of environmental health haz-
ards. New and hard-to-treat viruses and mi-
crobes such as HIV and Methicillin-Resistant 
Staphylococcus aureus (MRSA) have already chal-

lenged the research community and old public 
health threats such as tuberculosis reappeared 
with changes in living conditions. Diseases of 
which we have little knowledge at the local level 
are spreading throughout the world, and may 
require further readiness in the research com-
munity for new challenges. As a whole, the 

situations demand a strong academic knowledge 
and context dependent research readiness in 
relation to geographical and cultural issues. 
However, research funding should not be 
viewed solely as a means of averting health 
threats; it must also be considered as an inter-
vention that has both positive and negative 
health effects as well as other societal effects. 
The main purpose of health research, cover-

ing basic and clinical traditional medical re-
search, is to improve the health of the general 
population in the form of better quality of life 
and increased longevity. More health research 
leads to better health, which eventually results in 
productivity gains. Such effects can be estimated 
in research evaluations. Evaluation of health 
research is getting more and more important as 
such evaluations should not only provide infor-
mation to the sceptic policy makers, but also to 
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the research community itself. Many questions 
arise in this context: Is increased research fund-
ing justified from a national perspective? Will 
the investment be covered by the potential future 
return in the form of improved health and 
greater economic growth? Will the healthcare 
provided be of significantly higher quality in 
those countries that proportionally invest the 
most in relation to their economies? How much 
is it reasonable for a small country to contribute 
to the collective global knowledge base?  
There is lack of models for accurate evalua-

tion of all significant socio-economic effects 
pertaining to health research. The aims of the 
current work are to explore possible approaches 
for valuing research and to prepare an analytical 
model for evaluation of health research using 
the Swedish context. The analysis is an at-
tempted to clearly identify potential effects and 
estimate their significance. The paper is in-
tended to provide a basis for discussing how the 
effects of research investments can be valued 
and which effects should be included. 

REVIEW OF THE HEALTH RE-
SEARCH EVALUATION LITERATURE 
A literature search for health research evalua-

tion studies (1985-Sept 2009) was performed 

using Pubmed. The following sets of keywords 
were used in different combinations: (in the title) 
clinical/medical/biomedical/health research; 
impact, value, return/s, benefits, gains; funding, 
economy, economics and (in all fields) evalua-
tion, evaluating, assessment/s, assessing, meas-
uring and estimating. A language restriction was 
made to documents in English and Swedish. 
The Pubmed search yielded 491 references. 

The rather broad search resulted in 375 non-
relevant titles. For the remaining 116 relevant ti-
tles, abstracts were read and 49 articles that had 
analysed or discussed effects of health related re-
search were retrieved. Documents from an interna-
tional workshop at Sigtuna, Sweden, 2007 and 
2009 were also added and reference lists were 
screened for references relevant to the current 
study. Final inclusion criteria were: original stud-
ies that investigated societal effects of health re-
search including broader societal benefits, health 
benefits and/or survival effects. The final screen-
ing yielded 10 articles which met these criteria and 
were included into the current review (Table 1). 

Different Approaches for Valuing 
Health-Related Research 
The review of the selected ten articles covers 

different approaches for valuing medical re-
search. Broadly, the approaches are: Disease- 
and technology-specific case studies, Case stud-
ies of specific research funding, General socio-
economic approaches, and combinations of 
these three approaches. According to this cate-
gorization, the articles are presented in table 2. 
 

Table 1. Categorization of the literature 

Type of references  N Main studied research effect Included in 
the review (N) 

Original studies - Type of study (N) 19   
 Evaluation of research effects (9)  Health improvements/quality of life (5) 5 
   Survival/life-years gained (4) 4 
 Description of research effects (3)  Various societal benefits (1) 1 
   Publications/scientific impact (2)  
 Research utilisation study (2)    
 Comparison of frameworks (1)    
 Value of information study (1)    
 Assessment of healthcare costs (1)    
 Simulation study (1)    
 Assessment of regional labour market effects (1)    
Reviews 14   
Descriptions of model or framework 13   
Editorials, discussions or comments 43   
Studies already included in any of the references above 9   
Retrieved but found non-relevant  18   
 Total 116 Number included in the review 10 
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Table 2. Studies in the review divided into different categories 
 

Author and 
year 

Description of 
costs/investments 

Description 
of effects 

Other  
contributing  

research/other 
factors 

Important conclusions 
about the value of 
medical research 

Discussion of the 
study's  

limitations 

Disease- and technology-specific case studies  
Bunker et 
al. 1994 1 

Not described. Quantitative 
(lifespan), 
qualitative 
(health). 
Negative 
effects not 
described. 

Better diet, 
living condi-
tions, work 
environment 
and lifestyle are 
discussed, but 
not included in 
the calculations. 

Research advances in 
the studied areas have 
produced an increase of 
ca. 5 years in life ex-
pectancy. Major health 
gains, which may in-
crease further. 

Uncertain input 
values. Gross 
estimates of health-
care's share in the 
effects. Biased 
selection of dis-
eases - only those 
where obvious 
improvements have 
been achieved. 

Cutler and 
McClellan 
20012 

Net costs of treat-
ment with new 
methods.  

Quantitative 
(net effects, 
monetary, 
health effects 
in QALYs). 

Contributing 
factors dis-
cussed, but not 
described. 

Measured benefits 
clearly exceeded the 
costs of treating heart 
attack, low birth 
weight, depression, and 
cataracts; no such defi-
nite excess was seen for 
breast cancer. The qual-
ity-adjusted price for 
medical treatment de-
creased over time.  

Very uncertain 
conclusions regard-
ing the entire 
healthcare system 
drawn on the basis 
of five case studies. 

Lichtenberg 
2005 3 

Costs of treatment 
with new drugs. 

Quantitative 
(cost effec-
tiveness, 
cost/life-year 
gained). 

Checking for 
effects of con-
tributing factors 
(education, 
income, food, 
environment 
and lifestyle). 

Increase in life expec-
tancy of 0.056 
years/person/year. 
Cost/life-year gained = 
ca. USD 6750. 

Uncertain assump-
tions contribute to 
uncertain conclu-
sions. 

UK Evalua-
tion Forum 
20084 

Costs of research 
and research-based 
changes in treat-
ment within two 
disease areas. 

Quantitative 
(monetary, 
QALYs) 
described as a 
net effect. 
Side effects 
included. 

The proportion 
of UK net bene-
fits attributable 
to UK research 
is estimated to 
17%. The sig-
nificance of 
other contribut-
ing factors is 
not included. 

Net health gains yield 
an internal rate of re-
turn (IRR) of 9% and 
7%, respectively for the 
two disease areas. Ad-
ditional rate of return in 
the form of GDP gains 
estimated to 30%. 

The studied disease 
areas not represen-
tative for all health 
research. The 
selected measure 
IRR may be ques-
tioned. 

Case studies of specific research funding  
Wooding et 
al. 20055 

Partly described. Qualitative 
description of 
five "out-
puts." Nega-
tive effects 
not described. 

Not described Return generated in 
various forms. Shorter 
projects (ca. 3 years) 
yield returns on a par 
with those obtained 
from longer-term pro-
grams. 

Non-representative 
selection, projects 
with good results 
have been chosen. 
Late-occurring 
effects have not 
been included. It is 
not possible to draw 
conclusions regard-
ing the effect at the 
system level. 
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Table 2. Studies in the review divided into different categories (Continued) 

Author 
and year 

Description of 
costs/investme

nts 

Description 
of effects 

Other contribut-
ing research/other 

factors 

Important conclu-
sions about the value 
of medical research 

Discussion of the 
study's limitations 

Johnston et 
al. 20066 

Costs of Phase 
III trials and 
treatments. 
Also some 
indirect costs.  

Quantitative 
(monetary, 
QALYs) 
described as 
a net effect. 
Side effects 
included. 

The value of the 
measured effect has 
been reduced if re-
sults from similar 
research are pub-
lished. The signifi-
cance of other factors 
and of basic research 
is not included. 

28 Phase III trials gen-
erated a net gain of 
USD 15 billion after 10 
years. A 10-year return 
equal to 46 times the 
investment. 

It is not possible to 
draw conclusions 
regarding the effect at 
the system level. 
Only treatment-
related effects of the 
research have been 
included. Costs of 
contributory basic 
research and other 
research not included. 
Risk of overestimat-
ing the return. 

Drum-
mond et al. 
1992 7 

Costs of a 
clinical trial, 
treatment and 
follow-up care 
using the find-
ings from the 
trial. 

Quantitative 
(monetary). 
Avoided 
illness and 
avoided 
production 
loss. Net 
effect includes 
side effects. 

Not described Net saving to society of 
$2816 million over 22 
years’ use of findings 
from the trial. 

Uncertainty in the 
estimates. Contribu-
tory basic research 
and research made in 
other countries not 
included. 

General socio-economic approach  
Murphy 
and Topel 
20038 

Costs of all 
medical re-
search. In-
crease in 
healthcare 
expenditures. 

Quantitative 
(monetary). 
Life-years 
gained. Nega-
tive effects 
not described. 

Better access to 
healthcare and 
healthier lifestyles 
are discussed, but 
not included in the 
calculations. 

The magnitude of re-
search investments is 
small relative to other 
costs in society, and in 
relation to improved 
health and longer life-
span. Life-years gained 
worth 46 times the 
investment. 

Uncertainty in the 
estimates. Contribu-
tory research made in 
other countries is not 
included. Other con-
tributing factors not 
included. 

Access 
Economics 
20039 

Costs of all 
funded health 
research. 
Health expen-
ditures. 

Quantitative 
(monetary). 
Avoided illness 
measured in 
disability ad-
justed life 
years (DA-
LYs). Avoided 
production loss 
and informal 
care are in-
cluded. 

Basic research 
included. Im-
proved diet, sani-
tation, housing 
and 
education in-
cluded. The pro-
portion of benefits 
attributable to 
Australian re-
search is esti-
mated to 2,5%. 

Annual rates of return 
between 1 and 5 times 
the research expendi-
tures. 

Uncertainty in the 
estimates. 

Combination of three approaches  
Luce et al. 
200610 

Increase in 
expenditures 
on overall 
healthcare and 
treatment costs 
for four health 
conditions. No 
estimation of 
research costs.  

Quantitative 
(monetary, 
life-years, 
QALYs). 
Negative 
effects not 
described. 

Not described. The value of health gains 
is 1.55 – 1.94 times the 
increases in healthcare 
costs over 20 years. The 
value of the health gains 
for four common diseases 
is USD 1.10 to 4.80 per 
dollar invested. Specific 
innovations introduced in 
the USA between 1975 
and 2000 gave a return of 
USD 1.12 to 38.44 per 
dollar invested.  

Biased selection. 
Only examples with 
positive results. Au-
thors are using a 
rather high value of a 
QALY (although with 
a good motivation). 
All costs not in-
cluded. 
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Disease- and technology-specific case studies 
In this approach, the magnitude of the 

healthcare investments in the studied diseases is 
compared to the gains achieved in terms of qual-
ity of life, survival, and any savings in terms of 
treatment costs. Another related approach is to 
track significant medical innovations to see the 
impact they have had on health improvements, 
and what research and development costs they 
have entailed. 

 

Case studies of specific research funding 
It is becoming increasingly common for re-

search financiers to want to evaluate what is 
achieved as a result of the allocated funding. 
Analyses of the health economic and socio-
economic effects are also increasingly sought 
after. Many studies consequently consist of case 
studies of research projects in which attempts 
are made to find links between the financed pro-
jects and health gains in society. These studies 
are also often targeted to specific disease groups. 
 
General socio-economic approach 
Health gains in society can have many causes 

above and beyond the triumphs of medical re-
search, such as improved diet and living condi-
tions, safer work environments and healthier 
lifestyles. It is not the case that every health gain 
can be attributed to health-related research; on 
the other hand, though, medical research also 
produces non-medical social effects such as in-
creased productivity, greater competitiveness 
and economic growth. Health-related research 
thus contributes indirectly to a country's GDP.  
In absence of some vital information it is diffi-

cult to calculate the net value of the social effects. 
Studies that take a completely economic ap-

proach must consequently be based on rough 
estimates. The authors of such studies are cau-
tious in drawing their conclusions, and are more 
inclined toward discussing the reasonability of 
the values they derive. Still, the analyses in these 
types of studies consistently indicate that the 
socio-economic benefits broadly exceed the re-
search costs. Those studies also admit that the 
estimate of increased longevity and changes in 
medical expenditures include contributions from 
other sources, but argues that this has a marginal 
influence on the calculated values. 

 
A Combined Approach 
One study has used a combined approach for 

valuing health research. In the first instance it 
analysed the health gain due to increases in 

healthcare expenditures. Next, it analysed the 
value of advances in treatments for specific dis-
eases such as heart attack, stroke, type-2 diabe-
tes, and breast cancer. Finally, it calculated the 
value of specific innovations using published 
cost-effectiveness data. 

ANALYTICAL MODEL FOR  
SWEDISH HEALTH RESEARCH 
The above review indicates that studies of in-

dividual research projects and individual innova-
tions in a country must be complemented by 
studies conducted from a broad socio-economic 
perspective which reduces the risk of double-
counting and makes it possible to include the 
positive effects that research has in terms of 
growth and innovation in a society.  
The suggested analytical model identifies 

relevant investments and effects. We have calcu-
lated a monetary value wherever possible, and 
provide a qualitative description in other cases. 
The evaluated investment (intervention) pertains 
to Sweden's total current investment in funding 
health-related research. The benefits of this in-
tervention can thus be compared directly to the 
costs in order to obtain some indication of the 
net effect.  
In the analysis, the "research financing" in-

tervention refers to the total of private, munici-
pal, and state expenditures for clinical research 
and associated health-related research conducted 
in Sweden. The size of the investment is calcu-
lated as the sum of the 2005 research expendi-
tures in Sweden in the areas of healthcare, 
medicine, physiology, and pharmacology. The 
effects of the intervention are estimated for the 
year, 2015, based on forecasts for a ten-year 
period. Costs and effects arise at different times 
and hence monetary sums (where the input val-
ues are expressed in current prices) are con-
verted to 2005 levels. Further discounting of 
future costs and effects has not been performed. 
Health-related research has an effect on every 

citizen but the effects impact different parts of 
the societal structure differently. The benefits to 
the citizen in general come mainly in the form of 
improvements in quality of life and additional 
life-years, while the benefits to the economy 
may consist of higher net exports or increased 
sales, which in turn can contribute to corporate 
profits. Locally, at the individual municipality 
level, it may be in the form of spin-off effects in 
the business community. Certain effects of 
Swedish research will naturally extend beyond 
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the country's borders, while there is at the same 
time an influx of effects from the outside world. 
To study the effects of Swedish research funding 
on Swedish society, we must thus estimate how 
great a share of the effects can be attributed to 
investments made domestically, as we can in-
clude only that part of the effects which can be 
ascribed to the studied intervention.  
In many studies of the societal effects of re-

search, the choice is made to study the current 
effects of a resource investment that was made a 
number of years earlier. On the other hand, we 
have chosen an ex-ante approach; that is, an 
estimation of what we believe can be achieved in 
the future as a result of the research being done 
today. We do this partly because, historically 
speaking, changes in the medical field have been 
sweeping and revolutionary. New therapies and 
new health threats are emerging constantly. An 
ex-ante approach enables us to incorporate re-
cent historical trends in the analysis, and to take 
into account current changes of which we are 
aware. Furthermore, our analysis is intended to 
shed light on decisions about investments in 
health research. Decision-makers may therefore 
have an interest in a forecast, and in the possibil-
ity of influencing a future outcome. We have 
consequently estimated future effects based on 
the effects observed in modern times, transferred 
to a future society that has evolved in a manner 
consistent with current trends. 

Identification of Relevant Costs and  
Effects 
First on the cost side are the financial re-

sources made available by various research fun-
ders. Other costs arise as a result of these invest-
ments, such as unremunerated research work and 
input from the people who participate in clinical 
studies. Research can also lead to more expensive 
treatments, troublesome side effects, and envi-
ronmental impacts. Costs also arise whenever 
new methods are integrated into healthcare; there 
are costs associated with breaking with ingrained 
behaviours, and reorganisations that temporarily 
lower productivity may be necessary. Finally, 
medical innovations are often added to pre-
existing methods, leading to greater complexity 
that may have negative effects. 
The financial benefits from an investment in 

health-related research consist largely in the 
avoidance of certain costs associated with ill-
ness. The social costs of illness include the costs 
of diagnosis, treatment, recovery, and disease 

prevention; these costs can be kept down by 
expanding our knowledge of various diseases, 
and by introducing new and more effective care 
methods. Disease prevention simultaneously 
produces social and emotional gains in terms of 
improved health, improved quality of life and 
additional life-years. Process improvements also 
occur in healthcare as a result of greater knowl-
edge and better medical methods. Such im-
provements can appear in the form of, for in-
stance, shorter treatment times, less discomfort, 
and improvements in the work environment. 
Two different types of production gains occur 

in the economy; the avoidance of production 
losses as the result of a healthier population11,12 
and increased production13,14 in the form of 
higher employment in various sectors of the 
economy, including healthcare and research. 
Increases in productivity can also arise as a re-
sult of the generally greater impetus to innovate 
that derives from new research findings, and as a 
result of the fostering of positive attitudes to-
ward change that emerges from the encounter 
between research and healthcare. 
Finally, research also has repercussions in the 

research world, in that the general body of 
knowledge grows; and this should be valued as 
an investment in future research and the devel-
opment of innovations.11,14 Salter and Martin 
assert that a country's research activities consti-
tute an "admission ticket" to sharing in the 
global knowledge base.14 The conversion of re-
search findings into medical innovations is be-
coming an increasingly international process, 
and a high-quality domestic research base is a 
prerequisite for establishing enterprises that can 
participate in global R & D projects intended to 
generate knowledge and create technologies in 
the medical field.  
Once the relevant costs and benefits have 

been identified, they must be measured and val-
ued. A large part of the effects results from re-
search conducted by research institutions out-
side Sweden. According to statistics from the 
Global Innovation Scoreboard, Sweden incurs 
1.42% of the total worldwide R & D expendi-
ture.15 An analysis of medical publications from 
various countries indicates that Sweden's share 
of health-related research is actually larger, at 
1.93%.16 Our impact on medical advancements 
is presumably even greater, given that Sweden 
have a relatively large domestic pharmaceutical 
industry. Furthermore, we believe that the local 
effects are relatively greater again, as regional R 
& D investments17 and industry exert a local 
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influence that makes it more likely that research 
results will be implemented and converted into 
practical healthcare. We have consequently as-
sumed that Swedish R & D contributes 3% of 
the total effects of health-related research on 
Swedish healthcare. 
In addition, a large part of the health gains 

achieved is the result of a generally improved 
standard of living, and these effects can thus not 
be ascribed to improvements in medicine. The 
share accounted for by R & D investments has 
previously been estimated at 25-67%.2,8,10 An 
econometric study by Lichtenberg also indicates 
that the proportion falls within this range; the 
author concluded that medical innovations ac-
counted for 40% of the increase in life expec-
tancy that occurred between 1982 and 2001, 
calculated as an average for 52 countries in vari-
ous stages of economic development.1  
Current researchers have their doubts about 

these earlier estimates, but some such estimate 
must nevertheless be made in order to gain an 
idea of the effects of the research. We have con-
sequently made a rough estimate, and believe 
that the share accounted for by R & D invest-
ments in Sweden could be 50%; that is, some-
where in the middle of the range. This can be 
motivated by the fact that changes of standard of 
living cannot be expected to have as great an 
effect in the future as they have had historically, 
and by the fact that Sweden has a high level of 
education. However, it should be noted that the 
validity of using such a high percentage requires 
that lifestyle improvements can be attributed to 
health-related research, for example, advice con-
cerning dietary and exercise habits and lifestyle 
coaching that can be expected to have effects in 
the future. 
The lists of relevant costs and benefits include 

items of varying power, and some items cannot 
be valued or even ranked in order of size. We 

believe that there are nevertheless advantages to 
show that these effects exist. The fact that cer-
tain effects are reciprocally related is also prob-
lematic. For instance, an increase in "negative 
side effects" entails that the effect of "improved 
health, quality of life, and lifespan" will be 
lower. For informational purposes, we have 
chosen to list reciprocally related effects on both 
the costs and benefits sides. 

Valuing Costs and Benefits 
In the current study, costs and effects are 

viewed as either costs or benefits, measured in 
Swedish kronor [1 USD = 7.86 Swedish Kronor 
(SEK), 1 July 2005]. In reality, effects may be 
economic, physical, social, and/or emotional, 
and may manifest as both costs and benefits (Ta-
ble 3 and 4). However, our review shows that 
researchers generally are more interested in the 
benefits and may ignore some negative effects. 
 
1. Research funding is estimated at SEK 21 600 million 

(approximately USD 2750 million). This figure is 

based on statistics from Statistics Sweden regard-
ing total 2005 expenditures for research in the 
areas of healthcare, medicine, physiology, and 
pharmacology reported by the following entities: 
municipalities, county councils, and regional 
R&D units (SEK 3021 million); the college and 
university sector (SEK 2991 million); national 
government agencies (SEK 164 million); compa-
nies (SEK 14 218 million); and the private not-
for-profit sector (SEK1211 million). The expendi-
tures include both operating expenses and in-
vestment costs. One can only speculate as to how 
great a share of these costs can be defined as 
clinical research. We have consequently chosen 
to combine several activities under the collective 
term health-related research, and to report the 
costs as well as the effects for this area. 

 
Table 3. Identified costs and benefits 

Direct costs Direct benefits 
1. Research funding 7. Improved health in the form of higher quality of life 

and additional life-years  
8. Lower costs for diagnosing, treating, and recovering 

from disease 
9. Productivity and process improvements in healthcare 

Indirect costs Indirect benefits 
2. Voluntary efforts, production losses  
3. More expensive healthcare 
4. Negative side effects from treatments 
5. Environmental impacts 
6. Implementation costs 

10. Lower production losses due to a healthier workforce 
11. Economic growth 
12. Expanded knowledge base 
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Table 4. Overview of the valuation of costs and benefits; the analysis is meant as a template for further development in 
evaluation of societal net benefit of health related research. Developments are needed in valuation methods of both 
costs and benefits. 

Costs Million US$ 

1. Research funding 2750 

2. Voluntary efforts, production losses  73 

3. More expensive healthcare 8 

4. Negative side effects from treatments * 

5. Environmental impacts * 

6. Implementation costs * 

Total costs  2831 

Benefits Million US$  

7. Improved health in the form of higher quality of life and increased lifespan  1780 

8. Lower costs for diagnosing, treating, and recovering from disease * 

9. Productivity and process improvements in healthcare * 

10. Lower production losses due to a healthier workforce * 

11. Economic growth 1270 

12. Expanded knowledge base * 

Total benefits 3050 

Return on investment  1.08 

* Could not be estimated with sufficient reliability 
 
Unreported work and input on the part of 

doctors and clinical staff should also be included 
in this item. Research work is often performed 
during time that is compensated within the 
county council healthcare budget. It is difficult 
to find any data regarding such costs, but one 
study of input in clinical trials in the USA18 indi-
cates that these costs are significant, and that the 
research work is only partly compensated. 
 
2. Voluntary input (research subjects who partici-

pate voluntarily at free of charge) is estimated at SEK 

570 million (approximately USD 73 million). 
The costs associated with voluntary research sub-
jects are calculated as the number of days of par-
ticipation multiplied by the value of a lost work-
day at 2005 prices. The number of lost workdays 
is calculated as half of the estimated number of 
days that volunteer research subjects contributed 
in 2005. This item also includes costs for indi-
viduals who perform unpaid research work dur-
ing their spare time, but naturally no documenta-
tion regarding this is available. 
 
3. More expensive healthcare due to new methods is 

estimated at SEK 60 million (approximately 
USD 8 million). The Swedish Association of 
Local Authorities and Regions (SKL) estimates 
that medical/technical advances are expected to 

increase resource demand by roughly 0.8% per 
year. Given the forecast that the total resource 
demand increases at a rate of 1.6% per year, the 
increase from 2014 to 2015 will be SEK 4107 
million (in 2005 kronor).19,20 If we presume that 
medical/technical advances stands for half of this 
increase (1.6/0.8) and that Sweden's contribution 
to such advances amounts to 3%, this would 
yield a cost of roughly SEK 60 million that can be 
ascribed to research conducted in Sweden. The 
rest of the increase in resource demand stems 
from (i) demographic effects, (ii) higher standard 
of living and an associated higher willingness to 
pay, and (iii) foreign R & D. 
 
4. Negative side effects from treatments. Side ef-

fects entail suffering, death, and higher costs for 
the healthcare system and society. The risk of 
negative effects is high when innovations are 
initially put into use, before their long-term 
benefits have been assessed. However, this effect 
is difficult to differentiate from others. Suffering 
and death lead to an increased value of the item 
"Improved health" on the benefits side, and the 
costs are also included in the increased cost of 
healthcare. 
 

5. Environmental impacts (emissions). A 2004 

report from the Swedish Medical Products 
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Agency21 states that the main pharmaceutical 
substances which have an extensive impact on 
the aquatic environment are oestradiol and 
ethinyl-oestradiol. Subsequent reports have also 
sounded the alarm regarding high emissions of 
psychotropic drugs, antibiotics, and blood pres-
sure-lowering medications. Changes in natural 
capital are difficult to calculate, making it hard 
to valuate environmental impacts. It is, how-
ever, important to be aware that environmental 
effects can have long-term implications for both 
health and the economy; and an estimation of 
environmental impacts should be included in 
any forecast of research effects. 
 
6. Implementation costs. New methods that ne-

cessitate reorganisation can temporarily lower 
productivity. Costs can also arise from the ef-
forts which are necessary to break ingrained 
behaviours whenever innovations are to be inte-
grated into the healthcare process. Innovations 
usually receive a positive reception in health-
care, but the addition of technologies entails 
increased on-the-job stress, heightens the risk of 
improper treatment, and leads to higher mainte-
nance and administrative costs.22 A cleanout of 
technologies should thus occur in parallel with 
the implementation of innovations. The effects 
included in this item are expressed as a poorer 
result in process improvements and more expen-
sive healthcare. All benefits represent estimated 
future effects thought to occur during 2015. 
 
7. Improved health in the form of higher quality of 

life and increased lifespan is estimated at SEK 14 

000 million (approximately USD 1780 million). 
Various approaches have been taken in the lit-
erature in attempts to quantify improved health 
and a lowered risk of illness.11 We have chosen 
to express the value of this as the total value of 
the quality adjusted life-years (QALYs) gained 
within the population. The QALY is a compos-
ite metric for increased lifespan and perceived 
health. The monetary value of one QALY has 
been set at SEK 500,000 (approximately USD 
63,600) in the analysis. This is an approximate 
value, but numerous studies have used values of 
the same order of magnitude or higher, based on 
the value of one statistical life.2,10 
The number of life-years gained is calculated 

for both men and women as the average annual 
increase in life expectancy multiplied by the fore-
cast number of inhabitants in 2015. We further 
assume that the quality of life during the added 
years needs, on average, to be adjusted down-

ward to 0.75 QALY per life-year gained,24 as the 
life-years added during the final stages of life 
cannot be expected to be spent free of health 
problems. The value of an increase in life expec-
tancy is calculated at SEK 7,057 million. This 
value has been adjusted as follows: half of the 
health gains are assumed to be a result of R & D, 
and the portion that can be ascribed to Swedish 
investments is estimated at 3%, as described 
above. 
A general improvement in health must also 

be assumed, given that lifespan is increased. 
Register data ascertained from measurements of 
self-perceived quality of life (1980/81 to 
1996/97) indicate that morbidity has decreased 
in many areas, and people are staying active 
well into old age.23  However, a more recent 
population study from Stockholm shows con-
versely that self-perceived quality of life has de-
clined (1998 to 2002).24 This perceived poorer 
health status can be explained by changes in 
perceptions of what constitutes sickness and 
health, and an increase in lifestyle- and stress-
related illnesses. It may therefore still be reason-
able to assume that, in parallel with increased 
lifespan, a general elevation of health status is 
occurring with regard to those dis-
eases/conditions where medical ground is being 
gained, and where this ground has been gained 
as a result of health-related research. However, 
"net health" is not improving, as new health 
threats are making their presence felt. It is not 
possible for us to gauge the magnitude of this 
health gain at the present juncture, but we do 
believe that it should be at least as great as the 
value of extended survival. 
 
8. Lower costs for diagnosing, treating, and recov-

ering from disease. The costs associated with cer-

tain diseases are decreasing because of improved 
health. The benefits cannot be distinguished 
from the cost item "More expensive healthcare," 
which could be changed accordingly. However, 
it has become possible to prevent many disease 
conditions that had previously cost society heav-
ily. One method of identifying costs avoided in 
this way is to calculate how much specific dis-
ease conditions had formerly cost and then 
compare the result to the current costs, but 
drawing conclusions about the entire healthcare 
system on this basis would require a comprehen-
sive and representative selection. 
Based on the foregoing, it may seem self-

evident that research has a major impact in 
terms of reducing the costs of diagnosing, treat-
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ing, and recovering from disease. However, the 
resources that are freed up are usually replaced 
with other costs, as society's willingness to pay 
for healthcare does not decrease; if a given dis-
ease condition requires fewer resources, we will 
instead invest more in some other area. This, in 
turn, presumably has positive effects such as 
improved health, quality of life, and lifespan, but 
the results are not discernable as savings in 
healthcare costs. 
 
9. Productivity and process improvements. It is 

difficult to differentiate and value the signifi-
cance of research in terms of the possibilities of 
doing healthcare work better and more effi-
ciently. One conceivable method for gaining 
some indication of the contributions that re-
search makes would be to track individual re-
search investments that are directly intended to, 
for instance, facilitate healthcare work, reduce 
treatment times, improve patient comfort, or 
otherwise bring about improvements in the work 
environment. 

 

10. Lower production losses due to a healthier 

workforce (reduced absenteeism due to illness). The 

value of this is viewed as the increase in produc-
tion that occurs because people are able to work 
more. We are living longer and may spend more 
active years in working life, and we are also get-
ting healthier and consequently do not need to 
stay home from work to the same extent as was 
formerly the case. We have chosen to incorpo-
rate this effect into a general production increase 
that generates economic growth (see below), but 
the question of whether this depiction of a 
healthier workforce is realistic may be open to 
discussion. For instance, to date we have not 
seen a decrease in absenteeism due to illness 
corresponding to the decline we have seen in 
mortality figures. We must also note here that 
absenteeism statistics are difficult to interpret, as 
the numbers are strongly influenced by the ef-
fects of policy factors and economic cycles. 
 
11. Economic growth is estimated at SEK 10 

000 million (approximately USD 1270 million). 
Research investments lead to economic growth 
via a two-step process.13,25,26 In the first step, 
growth is driven directly, as research activity 
increases. In the second step, growth is driven by 
innovations that confer competitive advantages 
and create goods and services, and hence in-
crease GDP. Many authors currently accept a 
growth model in which the growth in a region is 

viewed largely as a result of research invest-
ments. Productivity and production increases 
depend in large measure on the force of innova-
tion in the business community, which depends 
in turn on knowledge production and research 
breakthroughs.11,14,28 However, in order for in-
creased research resources to lead to growth, a 
society must also have in place the structures 
needed to refine and apply the knowledge that is 
generated; that is, a well-established industry 
and highly educated human resources.13,25,27,28 
GDP is defined as the value of all the goods 

and services produced in a country. During the 
2000s, Sweden's GDP increased by roughly 3% 
each year.29 Calculated conservatively, the in-
crease in GDP from 2014 to 2015 will thus have 
a value of SEK 100,000 million (expressed in 
2005 kronor). If we assume that half of this in-
crease will be attributable to the effects of re-
search, we arrive at a figure of SEK 50 000 mil-
lion. We know that the cost of health-related re-
search accounts for about 20% of Sweden's total 
research expenditures. This leaves SEK 10 000 
million (100’000 × 50% × 20%) as the result of 
health-related research, which corresponds to 
nearly half the research investments made (cost 
item 1).  

 
12. Expanded knowledge base (which can lead to 

future innovations). Some authors have noted that 

an expanded knowledge base can have signifi-
cant value.14 Research always has a value in 
terms of the expertise that is amassed, for in-
stance via post-graduate education, but its value 
can also be seen as an investment in the ability 
to develop future innovations. However, here 
we encounter yet another problem in terms of 
metrics. New findings are added to our "knowl-
edge capital" at the same time as knowledge is 
being "taken out" and used, presumably to 
equivalent degrees. Still, something has been 
produced, and if it is administered properly it 
will have major value, not least in the form of 
entrée to the global research society and the con-
sequent access to a global knowledge base. We 
have consequently chosen to list this as a sepa-
rate item in our analysis, but without venturing 
a guess as to its value. 

DISCUSSION AND CONCLUSION 
Our analytical model represents an attempt 

to cover all the relevant effects in a way that has 
not been done before. In valuing the effects of 
research we have, however, encountered a num-
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ber of metric-related problems, and there are 
many effects that can be neither quantified nor 
valued monetarily. A summary of all the costs 
and benefits shows that the estimated future 
socio-economic benefits exceed the socio-
economic costs for the estimated values. The 
calculated return on investment is 1.08, but it is 
not currently possible to draw any conclusions 
in this regard, as certain effects cannot be valued 
in an acceptable way (See table 4).  
The above analysis requires further refine-

ment. As mentioned earlier, the current analysis 
has failed to consider the environmental effects. 
It would further be of interest to measure the 
distribution of research impacts on different 
parts of the societal structure and to compare the 
effects of current research funding and a hypo-
thetical situation in which the research funding 
had been altered (reduced, increased or redis-
tributed). Furthermore, to be able to conduct 
reliable analyses of societal effects of health re-
search, it is necessary to increase the overall 
knowledge through combined analysis of case 
studies and broader socioeconomic studies. 
It is easy to find examples of research based 

innovations that have yielded manifold returns. 
Many have tried to demonstrate the importance 
of research by calculating the value generated 
through the use of such innovations, while fail-
ing to take the research and development costs 
into account. Furthermore, a pro-innovation 
bias is readily evident in the studied literature. 
The authors have accepted in advance that re-
search and innovation are profitable, and have 
then either simply described the positive effects, 
or described the costs and effects for a number of 
successful medical technologies in relation to 
older alternatives. 
Many studies attempted to describe the value 

of individual research investments, while few 
have tried to estimate the scope of the entire 
research investment and consider it in relation to 
health improvements and economic growth. The 
problem with case studies is that it is difficult to 
make calculations for a large enough number of 
different disease conditions to enable us to draw 
conclusions about the entire healthcare system, 
and overlapping effects often occur, with the 
result that the effect is overestimated. Using case 
studies as a template for prioritising research is 
also problematic, as it only later becomes appar-
ent which research investments yielded the 
greatest returns. If we consider the relationship 
between broad-based and cutting-edge research, 
it is likely that both serve a function in the "re-

search factory," and that one cannot exist with-
out the other.  
To estimate the value of research invest-

ments, researcher must be able to isolate the 
effects that would not have arisen had the in-
vestment not been made. This can be difficult, 
and opinions will vary as to what does or does 
not constitute a research effect. For instance, 
Siegler et al. do not believe that altered living 
habits, such as decreased tobacco use, constitute 
an effect of research.31 There is, however, reason 
to presume that altered behaviours are, in part, 
an effect of applied research results, although the 
problem of determining just how much of the 
effect can be ascribed to research still remains. 
Another problem is that of assessing which re-

search investments have contributed to a given 
medical advance. How much has basic research 
contributed? Which basic research has contrib-
uted, and to what extent should it be factored in? 
In addition, research in a given field of knowl-
edge is usually conducted in parallel in a number 
of countries. How then is one's own country's 
input to be valued? This is a line of reasoning that 
most of the studies overlook. Of the studies we 
have cited, only three incorporated the value of 
foreign research in their analysis; on the other 
hand, they did not include all costs of earlier re-
search, an omission that would reasonably lead 
to an overestimation of the return on the research 
in question.4,6,9 Murphy and Topel factored in all 
medical research in the USA, but omitted re-
search "spill-overs" from other countries.8 There 
are, however, studies that indicate that foreign 
research does account for a significant share. 
Eaton and Kortum claimed, for instance, that 
roughly 50% of the productivity increase in the 
USA was attributable to technological advances 
in other countries.30 

Finally, there is a methodological dilemma 
inherent in the fact that we can never draw 
comparisons between how healthy we feel at 
present and how healthy the population felt a 
number of years ago. Historically speaking, we 
can see increased lifespan and an increase in the 
number of years spent in good health. It is, how-
ever, impossible to determine whether this im-
proved health is perceived as a higher quality of 
life, as higher expectations and psychological 
stresses in an increasingly hectic living environ-
ment may have "eaten up" those gains. 
The purpose of studies of the value of health-

related research is (1) to justify the size of re-
search investments and (2) to optimise the return 
on those investments. The latter ideally entails 
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that forecasts can be made to identify how and 
where money should be invested to achieve 
maximum benefit. This is not possible at pre-
sent, and methods for valuing research need to 
be developed further. We must be able to estab-
lish and measure the health economic effects of 
research in a reliable manner if we are to be able 
to determine with some degree of certainty how 
research money should be invested. We also 
need to know more about the links and flows 
between basic, clinical, and applied research. 
The issue of how research results will be used 
has drawn attention in recent years. Consider-
able costs for the treatment of disease could have 
been avoided had we been able to quickly apply 
key research findings in practice.6,32 One classic 
example of this is the evidence of a link between 
smoking and lung cancer that was presented in a 
preliminary report as far back as 1950,33 but 
which has still not achieved its full impact. 
Meltzer has asserted that health economics 

methods could also be used to evaluate individ-
ual research projects in advance.34 There is cur-
rently a great deal of activity in this area at the 
international level, and an approach in which 
the value of additional information is calculated 
is of great interest in this context. Prospective 
analyses of the economic value of assessment 
research have begun to be applied to a limited 
extent, and have been shown to be capable of 
providing usable information about the value of 
research.35-37 International exchanges are valu-
able in developing methods of evaluation and 
prioritisation, but local studies at the national 
and regional level are also needed to achieve 
effective local guidance. 
Increasing our knowledge of the economic ef-

fects of research in a more specific way will re-
quire us to combine general analyses at the so-
cietal level with case studies. This could apply to 
studies of general effects in society, as well as 
the effects of specific research projects financed 
by research councils or in some other way. Luce 
et al. have shown how these effects can be eluci-
dated to a greater extent by combining different 
approaches.10 The various approaches used to 
value research offer different advantages and 
disadvantages, but uncertainty is a problem that 
they all share. Continued research in this area 
should consequently be focused on improving 
the reliability of the input values used in the 
calculation models. 
The paper concludes that positive effect of 

clinical research benefits excess costs. However, 
because of vast methodological problems none 

of the presented research evaluation approaches 
are sufficient to obtain confident results. The 
tentative model applied to Swedish health re-
search indicates that the positive effects are pre-
dominant, but that the return is in a lower range 
than the studied literature would imply. Deter-
mination of the economic value of research 
would primarily require significantly better basic 
data and better knowledge of relationships be-
tween research, implementation of new knowl-
edge, and health effects. For future work, to 
provide information in support of decisions 
about future allocation of research resources, we 
recommend a combination of general analyses 
and strategically selected case studies. 
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